Introduction
In an earlier paper in this series 1 we described, inter alia, the isolation and structural elucidation of two new atropisomeric 5,5'-coupled dihydroanthracenone-anthraquinones, the icterinoidins A 1 (1) and B 1 (2), atrovirin B 2 (3), a diastereoisomer of the known atrovirin B 1 (4) 2 (no central H NMR spectra of individual pre-anthraquinones such as 1, 2, 3, and 4, which allows the determination of the absolute central stereochemistry in all four of these complex natural products. The axial stereochemistry of icterinoidin B 2 (2), previously defined by the 'exciton chirality' method, 1 is confirmed by application of Steglich's kinetic resolution method.
The axial chirality of dimeric pre-anthraquinones of the type discussed here is conveniently determined by inspection of the CD spectrum in which the sign of an intense (∆ε ≈100) Cotton effect couplet centred near 275 nm can be directly correlated with the helical twist between the asymmetric chromophores.
6-9 Thus, a compound exhibiting a negative Cotton effect at longer wavelength and a positive one at shorter wavelength (an 'A-type' curve according to Steglich) 10 is consonant with 'negative chirality' (an anticlockwise twist between the aromatic chromophores), 6 while a compound showing the mirror image Cotton effect couplet (a 'B-type' curve) 10 corresponds to 'positive chirality' (a clockwise aromatic helical twist). 6 In the case of the icterinoidins and atrovirins this leads, according to the Prelog-Helmchen rules, 11 to the (P)-axial stereochemistry for icterinoidin B 1 (2) and atrovirin B 2 (3) and the (M)-axial chirality for icterinoidin A 1 (1 A far more demanding task in coupled pre-anthraquinones of this type is the determination of the absolute configuration at the chiral centres. Although chemical methods have been developed in certain cases, 9, 12 (vide infra), an empirical relationship between the axial configuration, evident from the CD spectrum, and the chemical shift difference (∆δ) in the 1 H NMR signals of the diastereotopic C 4 methylene protons can be reliably translated into the absolute stereochemistry at the adjacent C 3 chiral centre(s). In some cases, the emergent conclusions have been corroborated by chemical back-up. [13] [14] [15] This relationship, which was pioneered by Oertel and Steglich, 2b notes the difference in the magnitude of anisotropic influence of one half of the pre-anthraquinone dimer on the C 4 protons of the other. Thus, the pseudo-axial and pseuedo-equatorial protons at C 4 in the monomer system, torosachrysone (6) and its derivatives, resonate in the 1 to the flavommanin group of torosachrysone dimers, 10 in which the biaryl linkage is remote and therefore the C 4 protons are relatively unperturbed by any anisotropic influence from the second aromatic ring. However, in the spectra of 5,5'-(atrovirin), 2 5,10'-(pseudophlegmacin), 17 7,10'-(phlegmacin) 18 and 10,10'-(tricolorin) 19 dimers, in which the C 4 methylene protons are in the zone of influence of the adjacent biaryl ring system, differential shielding can be translated in streochemical terms. 20 The method is particularly effective in those cases where more than one diastereoisomer of a biaryl system is known as a natural product.
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A plausible rationale for these spectroscopic observations is illustrated here by using the simplified model systems that are shown in Figures 1 and 2 . Thus, in a dimer with the (3S,M)-[or the (3R,P)]-stereochemistry [ Figure 1 , (a) and (b)], the C 4 methylene protons are shielded, more or less equally so, by the appended C 5 naphthalene ring system, and signals from both protons are near-coincident or show only a small ∆δ that is typically ≤0.08 ppm. Since the hydroxyl group at C 3 in the dihydroanthracenone ring occupies an axial configuration, it follows that the relative stereochemistry between C 3 and the biaryl axis in this case must be (3S*,M*). This relative disposition of the naphthalene rings and the C 3 hydroxyl was termed 'anti' by Oertel. In contrast, and as is evident from Figure 2 , (a) and (b), the corresponding C 4 methylene protons in a dimer with the (3R,M)-[or the (3S,P)]-stereochemistry the H eq 4 proton is differentially shielded with respect to its H ax 4 counterpart and, consequently, in the 1 H NMR spectrum of a dimer with the (3R*,M*)-relative stereochemistry, the ∆δ 0.15-0.25 ppm. The relative disposition of the naphthalene ring and the C 3 hydroxyl group, in this case, was referred to as 'syn' by Oertel. Turning now to the natural products 1-4, the 1 H NMR spectroscopic data for the C 4 methylene protons of the icterinoidins A 1 (1) and B 1 (2), and the atrovirins B 2 (3) 1 and B 1 (4) 2 are collected in Table 1 . The spectrum of icterinoidin A 1 (1) contains an AB quartet with components centred at δ 2.75 and 2.90 (∆δ = 0.15 ppm). This relatively large shift difference categorizes 1 as belonging in the syn model ( Figure 2 ) and, since the pigment exhibits an A-type CD Cotton effect curve, it follows that the absolute stereochemistry of icterinoidin A 1 (1) is (3R,M). In contrast, the C 4 methylene protons in the 1 H NMR spectrum of icterinoidin B 1 (2) resonate closer together at δ 2.90 and 2.85 (∆δ = 0.05 ppm) corresponding to the anti model ( Figure 1 ) and therefore 2 has the (3R,P)-absolute configuration. The signals from H ax 4,4' and H eq 4,4' in the 1 H NMR spectrum of atrovirin B 2 (3) appear together as a broad, two-proton singlet at δ 2.87. This is in accord with the anti model ( Figure 1 ) and, when coupled with a B-type CD curve, leads to the (3R,P,3'R) absolute configuration for 3. (4) . 9 The method relies for its effectiveness on the kinetic resolution of (±)-6,6'-dinitrodiphenic acid dichloride (12) by the various axially chiral natural products. The method was first calibrated using the individual (M)-and (P)-atropisomers (13a) and (13b), respectively, of 2,2'-dihydroxy-1,1'-binaphthol, the absolute stereochemistry of which was already known. Thus, cyclic diester formation between the (M)-binaphthol (13a) and (±)-(12) gave residual excess of the (P)-(-)-atropisomer (14) of the diphenic acid. Conversely, when the (P)-binaphthol (13b) was reacted with (±)-(12) a residual excess of the (M)-(+)-diphenic acid (15) was obtained. The method was subsequently applied successfully to flavomannin A 1 and to atrovirin B 1 (4). 9 We elected to apply this method to icterinoidin B 1 (2) [and therefore, by default, to icterinoidin A 1 (1) ] in order to confirm the conclusions drawn previously from the CD method. 1 Consequently, (±)-6,6'-dinitrodiphenic acid dichloride (12) was first prepared according to literature methods (Scheme 1). [21] [22] [23] [24] Treatment of 3-nitrophthalic acid (7) with mercuric acetate followed by bromination of the intermediate organomercurate, gave 2-bromo-3-nitrobenzoic acid (8) . Esterification of (8) followed by reductively coupling of the bromo-ester (9) using copper powder at high temperature gave the biaryl ester (10), hydrolysis of which gave 6,6'-dinitrodiphenic acid (11) . Exposure of (11) to thionyl chloride afforded 6,6'-dinitrodiphenic acid dichloride (12) . To test the efficacy of the method in our hands, Steglich's methodology was first repeated using commercially available (M)-2,2'-dihydroxy-1,1'-binaphthalene (13a) and the (±)-acid chloride (12) (Experimental). This gave a residual excess of the (P)-(-)-diphenic acid (14) ( Table  2) in an excess close to that observed by Steglich. 9 Similarly, reaction between (±)-6,6'-dinitrodiphenic acid dichloride (12) (Table 2) . 25 Both results are consistent with a (P)-axial stereochemistry for (+)-skyrin (5) . Confident that our techniques are reproducible, the method was next applied to icterinoidin B 1 (2). After exposure to (±)-6,6'-dinitrodiphenic acid dichloride (12) , work up gave a residual excess of (M)-(+)-6,6'-dinitrodiphenic acid (15) ( Table 2 ). Icterinoidin B 1 (2) must therefore have reacted faster with the (P)-(-)-6,6'-dinitrodiphenic acid dichloride to form the cyclic diester 16 (Scheme 2). This is in full accord with the conclusion drawn from the CD spectrum, i.e., that icterinoidin B 1 (2) has the (P)-axial configuration. Icterinoidin A 1 (1) can therefore be assigned the complementary (M)-configuration at the chiral axis. Table 2 . Specific rotation of recovered 6,6'-dinitrodiphenic acid (14) or (15) from kinetic resolution of (±)-6,6'-dinitrodiphenic acid dichloride (12) by (M)-binaphthol (13a), (P)-skyrin (5) and icterinoidin B 1 (2) (12) + (15) Scheme 2. Kinetic resolution of (±)-6,6'-dinitrodiphenic acic dichloride (12) by icterinoidin B 1 (2).
and (P)-(+)-skyrin (5), from D. icterinoides, gave a residual excess of the (M)-(+)-diphenic acid (15), identical in specific rotation with Steglich's result with material isolated from Cortinarius odoratus
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Taxonomic notes and possible biogenetic relationships
Dermocybe icterinoides has been placed taxonomically close to another green capped Australasian species, D. austroveneta by Keller. 26 Some time ago, we studied the chemistry of D.
austroveneta, 27, 28 Fruit bodies of D. austroveneta, when attacked by predators or upon decay turn to a rich, red-purple colour. From the fresh fruit bodies of D. austroveneta extracted under 'normal conditions' we isolated (P)-(+)-skyrin (5) and the purple pigment hypericin (Scheme 3). 27 When the fungus was frozen in liquid N 2 in the field and subsequentially extracted under N 2 in the absence of air and light we were able to isolate the purple protohypericin and the labile green pigment austrovenetin (Scheme 3). 28 The absolute stereochemistry at C 3 and C 3' in atrovirin pigment B 2 (2) and in the other coupled pigments from Dermocybe icterinoides and D. austroveneta that are shown in Scheme 3 is (R) and is (P) at the axis. This points to a close biogenetic relationship between these members of, what we here dub, 'the atrovirin B 2 cascade'. , 2), 149 (38), 94 (42), 69 (60), 56 (100). Anhydro-2-hydroxymercuri-3-nitrobenzoic acid was dissolved in aqueous NaOH (2.5 M, 90 mL) at 100 °C. Conc. HCl (5.15 mL) was added over 5 min followed by AcOH (1.8 mL) as the mixture was cooled to room temperature. A solution of NaBr (7.51 g, 0.073 mol) and a solution of Br 2 (11.70 g, 0.073 mol) in H 2 O (9.0 mL) was added and the mixture was heated at reflux for 5 min. Solid NaOH (1.24 g) was added and the mixture was filtered. The filtrate was acidified with conc. HCl (9.2 mL) and the resulting precipitate was filtered off and crystallized from aqueous EtOH to give 2-bromo-3-nitrobenzoic acid (8) 
